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(54) SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To test a spare element 
even after being packaged by setting a test mode and 
forcibly activating at least one of a redundant row and a 
redundant column. 

SOLUTION: When a spare element is tested (low), a 
combination of external addresses is set to a redundant 
row test mode among a spare element test mode. 
Thereafter, an input command is set to a mode register 
set cycle. An output of a mode register (1 ) 43 
consequently changes from a 'LOW level to a 'HIGH' 
level. Then, the input command becomes row active. At 
the same time, an output of a control circuit 41 changes 
from the 'LOW level to the 'HIGH' level. A redundant row 
activation circuit 24 forcibly activates a redundant row. 
According to the mode, those connected to normal bit 
liens can be tested among the redundant row. 
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*#:Tn ?y * >?£tlZT KU*ffi«[§J88(21 ( 22) 

^^^^$tt^5^o-^ffi|S1g(H]K(25)i:> TlS^^ 
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Sn-i, 

BfrfBJCg^^A^^-r^d^^Sr^-rffifflfflffi^^n io 
^7 S^SnSftg^^tt&EiglElBi:, 
sflfBr KW*E1SiEl«S{£7*n£' 7 5 >^$*tfcT h'^ 
fl-ffl5«fc K> AtlZtllzT KU^*5-ScLTV^A^^ 

— /^m^r<om^t^:icm^x. h*— v&-t v y 
m&*- y-'fiSxfiizmtz'rx »-*- k*** ? y ztiiz 

o-v RVWl&'jZ&#7J*<0'J>t£< t tv>fftA>- 

£-r 5*«&Etg=8EE. 30, 

3 U 

gtJiE^E— Ku^^^^fjWtH^tcSv^T, fl IE Jl 
^n-, At>'s!rlE5i:fi*7i»W>^< i t>v>-f jft^-^- 
fiuiEv 1 ^ Kt-§-|cS^T, fiSEJEgn-, XtffitfE 

trffflte-r 1 KE«<o^j»«;Ettj£ 

s. 

METCS ° — £3$3iiJtf)(Cfgt!fett £ *» 

it«JE*- Ku-^^tdfftSET^ h^e- Kas-t: y Y £jx1t so 



2 

Etg£B. 

t tJC^f y XV^roJCSf y Mfc£ K7 
7 K^;yo;/7 5; >i/$ix5T Ku*E«ls]&<!:. 

? 7 5 > tf $ n i 7 A^J8E«lel!S i , 

^7A#;^lElSlH]*SA^rofi&fflt9«lcS^T x fitlgETtS 

* 7 A tmmt $-B:57Lg* 7 Aett{hlHlK t > 

fitllE^- Ki--> ! 7.^jc:fi{iEx^ h^e- K*s-bi/ 

Stiles— Ki^***»e,coa5*KCX<,*T\ SSIETC 

n— , &U«HnE7Lg:*7^*^»]6<3lcffittYlii-a:5»]» 
m&.ffl®\smA >h OwJEJCS n - Sr »»J6*IICf£t4{t 
fiHE©J«lHlte*'bOfi}lEJi:fi*7A«rtSSij6<)lc«tt<k$ 

* * a 73 i ^ m 2 <o»j wt t * ^«t-r -6 c t z 

fitlE^— Kw-^^^{cfi1iiE7^ h^— K*:-fe y h$nfc 

ftn- &0!HuE5i:S*7i>.4»»JWtcStt{b$-tt» 
fiuE7^ Sffl^-gBSigTICHuE-r^ hff -§-i5A73$nfci: 
f, fiuffi-r^ K^f ^-{cSv^-C. fiJETL^n— , &t/i«iE 

*JS4 lcEtto^j»{*:EtS^fi. 
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mTE^- Kf3?;**£ME?x h*— K*H?7 h&ixlz 

4#, JCft*9-i.ffl^— Kws^^ibroai^Kg^ 
E1S&E. 

irtJC^e's/ MS, XtKcroJCgf y hm* h'7 
-T TESTES #9 -fc K?-Y^I3*fe*t»JC«*9Ai: % 

^9 5 >7*£;H57i:S#7^tfcl»Eia[Hl&4, 

mtS.T Vls^&mM&Kzfu-y'y 5 >7*£*lfcT 20 

'>*< 4 fcmGJtCMel»4>feaJttM*, AimEftg 

'>*< 4ttilTEtfct5ESIK*>P)<DJtt8*«, XtfSaE5CS* 
*9A«ttE1tEI»*»e>fl5ttffl*«K:»v^-c, ^E5C« 

<f-77**Hfl$*»e>A2j$*l-5T }>n 
— vwft^-05lsa^-&h>-er{iS^T, 7 1 * K#*7 h 30 

^■y^aB*»e>©>^ A^stta^* j-js*^ 

STf 4, 

*»*— WBE«HK*»fe«ttffl««fc«fcfei"fc, fflrE 

KhUEt 1 * hA*asA273ft«:&fr, (WEt** hflHS-te 
£v^T, tfTE5CS:n- x 2&t*i!UE7Cg#7^ro'>/,£< 4 

«TEW*ISWS*»e> ©IBEJCfto — fcSiWWtcfSHftffc 
5tliA4r6x.5ll OMffil 4 , 

* * W ^3 Srfi x £ ft 2 <nffl®13 *tm 4 5 r 4 £ 

1»»4-*-**i»fltE*«B. 
[if*^8j 'ptt< 4<b5E«!7 — KIR, XVroJCS 

4 tJCftCy hilS, R.VZ.<DK&\?y hi»& h*7 
W7*-fS5CS*7A K7^^lHl8SSr-&tfjLS*7-t>4, so 



4 

r Ku^«57'o^7 5 >^$ix5T KW*EiSlHJi§4, 

7 5 > tf £ ix 5 n -ttttBfltlsIB 4 , 

7* 7 5 > 7" £ JlS^7 7 AttftfittlslK 4 . 
HtrEr Kw-7,EiS0Kic7'B^7 s>7*$itfcT 

Srttlfc-rsttKfBISi:, 

'>fc< 4 t>S5Ett«lHlK*»ej<OJttSEffif«, At/HtrEJCS 
b— #«EttBKa>fcWftfflflMBKSv*T\ ifrEJEgn 

4fcH!TElttSSlHlK*»c > (OJttSE«f«, AtPMEKJl 
*7Atfc«E18EI8S*>e>09ftfflfl!f*{cSv>-c, lurEJCg 
* 7 A Srffittft $ * 5 5C«* 7 AjSttftBR 4 , 
^yT'fl-gBj^bA^tl-ST KU*fg-§\ AO«a>ha 

7 7**88a» brof^ hft»a*A**n«^^ KJ?!*g|5 

«HF-4, 

4#, S5E*— KUi^^ibfDtti^KS^-C, HJJEJE 
*^7AKttE«lBllSA>&<ottffiflriB(cfl(t>&i > (c % Mr 
E5ES#7A£:&IMtoKflH4ffc$-tt\ hUE^^. hffi^SB 
*S^-(ChuE7^. h«^-/»5A^$ixfc4#, BfrE^T. Kf 
^•(CSV^T, flflEJCfin— , &tFfl5E7CS*7A<0'>* 

4, 

mrE*iJi»(H]K7!»> b cDflflEJCS n - trMUHftKiSttft 

a*Eiw»iHiii*»b(ot(rE5CS* 7 -t>*raft*dW»cgtt{t:s 

#» 4 -r 5 ^*»E«»E. 
lo 0 o 1 ] 

[0002] 

Klfcl 1 ajtOfJC^C-y hiRl 1 4 4-^tr^^T^t'p« 
>h4, StM^tM!?- Ym-£*.WF&Vy Y 
m<OT KU7^7'n^7 5^y$tl-5Etg^Sl 2 1, 
13 14, *g|5T KW7,75S7*n ^7 5 V^$*tfcT 
7 4-S:LTVN-5A»4'?A^*JSi-.5tfct!l!Sl 2 3, 1 
3 3 4, ^-SBT Kl^7 7557 I a i r7 ?>^Jilfc7 
4-S:Lfc^«c7L«!7- K^^fcrtJCgf y HR^rffi 
ttfkf^ettYtlHlKl 2 4, 1 3 44**-r-5 0 
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[000 3] tUfSx.^^TK^T'n^iV^ 

[0 0 0 4] /<y*r-i?i<'?m<r> 1 1-y7<r)7-7. McES 

ficy vmm 114 (w^^*s«v>A^ ofrOT-* v tn 
m®.<n#.mcz.ix, jl^co- vmm 1 1 2, xttjtg 

try KSMSl 1 4Z15mt-tZ>£o\c®&1>mi££tiX 

xiiTCfitry n&i 1 44t^ h-?#s<fc5Kfco-c^ 

[00051 

iSK?-l 4 2iW<-y<!r-Vi*ilz>&m£tiX L*V\ /*s>-7- 
— ^^^l-tl^^r^ u> > h£-r* htiw 20 

[0 0 0 6] ^CO^^tt. ±IE*:tt»C^r^$iX3tt 
[000 7] 

&.mm&k, friar y v-xts.fe&mcT'u? $ « 

tifcTKt'^i, *»-S|5J; 9 AtlZintzT Ku*#— Set 



6 

mtZitzwmEii&kZMrffi-rz-k&ttfmk 

-5. 

[0 0 0 8] ±iE«|j^4r*-i-5^i»«i:iEte3SB-e*>5 
^y:^gM»?>A7j£;h<£>T Kl^ff-t. Xt;=V 

s/ h^tbS^e— KV'^i', fcj;^— Y \s i? * 9 
■5. 

[0 0 0 9] ioT, A^-jr— •✓V^fCib-V^Tfc, * 
[0 0 10] 

[ooii] [nicanMi&m mui. z<o&w<nn 

[0012] mi 0»ifiJgJS{c«S^*^3Etg3£Sli, 
i"*i'hkZM:tivf&. 

[0013] m i (c^-r J; 9 y — v/n u^yh 

[0 0 14] u— 7^3 — ^2li, r KW^ATJ^s/^t 
fcn-r KW^Sr^^- KU a— £i!ft-t3„ n— K 

y$nfcii«i7- Ymc&mztitit><n\-i, is»trs/h 

[00 1 51 *7AT3-^4I1. 7KVXA*/<5'7 

Jlxfc*7i7 KL-*£x K L, * 7-6.4: ilK-f 
5o 7>7^. K5-r^<@K5r±, iSW^n/t^^AicjttJCj; 
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Oli, AJ)/tii£i7-?m (S^-tir-f) (c««ft(c«ME 
[0 0 16J w<Oj;9^L-Cii^!7- K«U *fcliii# 

[0 0 17] ^T^-wy^ Mi, 7CSn- s AtKJCS 
^ 7Aj»»^>fl|fig$tt5 0 JESo— li, JCSn— K5^^ 
081 1. AWCg?- KH« l 2 A»ib i« 

/EfiTJ 7 -Mi, A K^'f'^Btt 1 

3, AWC#fy httfel 4*»&S*ftf£«|jft£ns 0 
[0018] ^rxu^y hii, y— 9viocuy>K 
o "^7K^" j5 s r^-fe^$ttfc^ y-^/b^u 

«>, 1Zbz.tt*.7]£tl1tT "T67 Kl/X" 

[0019] "T^T li, Kt-*iE1t£ 

g (ISiSlslgS) lcrni/7A$tl5„ ^F^T* KW^gElg 20 

««J»»hr**»??*»lcJ:o-c "1* , -o" lzMfc\,1t 

tt, (CltlHllS) 2 1, XCF 

TA*5ArKu^E«3S« (EttBtt) 3 l*»b*fiE 

[0 0 2 0] ^Ffta— T Kl^^lEtg^e2 1 KlT'n^^ 
A^itfc^&n — T KW^tt, n— r Ku*fcfctfc3§ (it 30 
tftlsJK) 2 3(Cj;oT. AT^ixfen-T h*U*<fcit& 

— RUfcit*, b-7" KU*fct83g2 3»4, 3L^n-g 

[0 0 2 1] 5CSn-Stt^t^-|i % 5Lgn-^^f 

2 4KA7J$ix5. fieffltt«li, ?Lgn-tt®f51g^g 
(Ettlsltg) 2 5\zzf-a#7 J*i*fr% 0 
[0 0 2 2] Jl^d-^® Kti^g 2 5li s Tr-*O§40 

l-ioT -1- , -o* K#JSUfcttfflW«**^n^9 
[0 0 2 3] JC*n-igttftH»2 4B, 7C«n-gft 

[0 0 2 4] JC*n— asjSttffcSftfcl*, 3C*n-K? 
-T^HKl Hi, K*«r K7^7t5. 5Cfi? so 



8 

- b'&tmitX-y h«tfl)3S^ *fc<i5Cfi!7— Klfti 

[0025] KOiplcLT^^rxi/^^hoJCfn 
—14, y— ^yuaiu-y >- hO Kv^" #7 

[0 0 2 6] ^fi*7A7 K^^IE«^iS3 1 IZ 

yo/7A$tlfc^6*7A7 KU^Ii, 

*tt&3§ Ot&lEliS) 3 3lcioT, AX Stilt* 7 J* 
T b'UX£tt&£h,Z>, AJjZtltzlJ^AT b'UXfityf 
^7A7K^IC-tLfc*^ *7A7h>7,tttii 
313 311, 7Cfi*7A®^t[5]?g3 4JC*fLT, 

[0 0 2 7] 7LS7J7Agtt^S-^li, Km*7J*Z&. 

<b@&3 4»CA7j^it5, fcfflfa$aji, 7C**7Att«S 
Ett3£g (Ettlel8&) 3 Sicker ^7 A ^ft-S,, 
[0 0 2 8] JES* 5 A^ffiiEig^jg 3 5 li, x-^O 

— XSr^TLT*5"9, CO fc ;x— X^miSfaSBr-rsa^ 

a^ior-i", "o" izttfcLtz&imimtfyv? 
7J*£thZktblz^ *0<£fflffir«£EtrfS,, 
[0 0 2 9] 7Efi7J?Affii4^I5JK3 4 ti, ftg^A 

7^*ffittftJ*5„ 

[0 0 3 0] 5CS7JvAa5ffitt{k$nfc^ JlS*7A 
h'7^^IeIKi 3li, 7Z&*> 7 Ail^Sr K5^y-f 

^{^fig^tLfctOli, ATj/bbTJ^-^iefcm^ 

[0031] ;m±^ iat7^rn/y> hojcg* 

[0 0 3 2] JCSD-g^tlsIK2 4li, TCSa 

-ttteiElg^g 2 5*^011173 (ftfflt^«) iZ&frb-T 

iz y k& v—zmfflmzm&it-rz- 1 

[0 0 3 3] 5CS*7AffittftlH]B3 4li, 7C 

[0 0 3 4] pf-^IWJCTCSn-, S.t/JCg7J 

7 A SrSttYk 5®^(c<i, fM*Pft4-*<Jg v* *> jis. 
W»«#tt, M»EK4 1^t,, 5CSn-SttfklBl?S2 
4, &l/ft;g;*7Affif£{fc[5]3S3 4lc*tUTU17j$ix 
S. 
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100 3 5] filT, fflWm&tii "HIGH" l/^i^ 

too 3 6] &fflmcKmv—RtfK&* y^&mt 

[003 7] ~<D£ 9*^^<r^Up< > hT 1 ^ h<Otc#> 
£ 1 ^HJfi^-eil, ffifPtt«-«: a HIGH n 

[0 0 3 8] 7^* hJB*WMSff4 2(£A 

h«*«rJBl^-C. "HIGH" W< 

-^^^-<7xw>hf^ H^fcUfcJBSfu r. 

[0 0 3 9) $2(^)Mlt ^y^-^tC«UJSlxfc 

{##lc£oT. Mffft** "HIGH" ^yu^-rsjRitt-e 

n-r^hffl^-Kl/^^(l)43<l:, TlS^^A^ 

^e — KU^^(l) 4 3, ^r— K^^(2) 4 4l:m 

7r(BlK4 OSr^LTA^^tL, *»7K^« 

Ku^A^ v 7 r 08 6 t TAA 
[0 0 4 0] -»-^ nt^DR AM(C*5V^TIi, 

* hg> CASWfy^itj/ h-T<5£:#>lc, 40 

[0 0 4 1] I32tC7F-r<fc ^ lc, *-KV^#tyh 
IM^U (Mode Resistor Set Cycle) te> fy/tl^ 
^ Ml -§-/CS. n-7Kl/^^ht3-yiff/RAS, # =7 

/WE^^T "LOW" W</U-C*>9, 7&*o^ a y^CLK^ "L 
0W W W</Uri>ib "HIGH" U^W£»#LfcB*l£te*5 0 
rcOH#O^SBT KU*{§»A0^A11, 'OP^U? hfS 
^BSO, BSlOffl^^JCioT, /<— * (Burst 50 
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Length) , CASWx>"> (/CAS Latency) «?^-fc^h 

[0 0 4 2] ^-i7xl/^y h^jx h^e-Kfi, #S?T 
KU*ft#A0— A1K ^^^iTU^ hft#BS0, BSKDffl 

*srt ku*»#aio % ail ^^-tv* h(s 

^BSO. BSllS, K-fey McS*WKtefB£nrv^ 

[0 0 4 3] tfcic, fej£p[e]3g4 l. ^r— KU^#(l) 
4 3, ^•"•Kl^^^^(2)^S^«)^«rIftM"r^o 

[0 0 4 4] Ix^T^U*^ h"r*h (a—) ] [23 
It, ^^7xi/^>ff^h (n— ) B#cd— Kjf^WSr^ 

[0 04 5] *T, ft&7 YU*<n&Z*<£fr*£ (MODE R 
EG. SET ADD. ) Sr. ^-<T^ W > h^ 1 ^ h Y<T> o 

KSr K W ^ ir y Y V^f ? /V (MODE REG. SET) 
b-TZo ^ti^X^O . *-KW^^(l)4 3(Dttl^ 
(RTEST) tt, "LOW U-</l^P> "HIGH" U-</W|cS 

[0 04 6] A^=3^> K^n— T^"r^-f 

(R. ACT) <h*£ 0 rnttfciC, ©J^lElK4 lOta^J 
(M4Pflr-&) tt. a L0W w U-C/Ud^ "HIGH" U^MC 

[0 0 4 7]>S^b\ r^-Ktli, 7LSn-OH> 

[0 04 8] [^rxi/^>hr^h C&^A) ] H 
4«, ^7xi/^>hf^h (i/7W ■bffffil 

[0 04 9] 4-f , Kl^^^m^^^: (MODE R 

EG. SET ADD. ) Sr. ^-17x1/^ > hf^ b^- KO9 
JCft^7^-^^ h^e— Ki-f5o A^=i"7 
> Kt:*— Kl^^^^-fes/ M^-Y^/W (MODE REG. SE 
T) tlTZ> 0 Z.iUC£K), ^K^^(2)4 40tll^ 

(CTEST) 1^:, "L0W tt l~<JUt>*h "HIGH" W<MZ& 

[00 5 0] Z(D&, A^^^> W7A7^f^7 
(C.ACT) ttt5 0 r.ni:<i:t{c, $JftI[pJ& 4 1 tf)tti*> 
(©JiWff^-) "LOW" l^^/W^^ "HIGH" V"</UkC 

m&-tZ>o rntcj;*?, 5Lg^7^Si±lt:0K3 4 11. 

[0051] **3, K-ei±. 7lS^7ao5 

[0 0 5 2] [X^T^U* is h^^ h (a — &;*/ 7 
ix) ] g|5ll> ^^7xi/>yhr^h (a — &j*7^ 
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[0 0 5 3] ^Slir Kl/^fl)a*^b* (MODE R 

EG. SET ADD. ) ^^7xl/> > }>-r;* h^r— KCO 9 

Tbgn — ^^x^ h^— Kit" 5. :^t, A 
K*-=e— Kl-^^t y MNf*/U (MODE RE 
G. SET) ^tS 0 rtLlC^ *) „ ^-KU^^(1)4 3 
Otitf^ (RTEST) , RV*r- h'ls&X* {2) 4 4 CDtitfl 
(CTEST) 12. kt>lZ "LOW" W</1^£> "HIGH" 

[0 0 5 41 rcom. M5n-7^T^ u 

(R. ACT) tftfi. wtttt fcK, ©J»Ie]K4 l<K>mt) 
(MflPft*) "LOW" "HIGH" t^/WC 

m&-rz> 0 rtucj:^ 3c*n-sttftiaiS2 4tt, jc 

[0 0 5 51 $^tcr^, A* = ^>Krt*#7*T* 
^>f^ (C.ACT) ir*£ 0 rft^irfc^ ©J&I0K4 1 
^>H1* (M«P«») tt % "LOW" Ix^/U^ "HIGH" U 

10 0 5 6] tt*5, r©*— K-Ctt, TLSn— 051b. 20 

[005 7] [iftHn&fls] 0 6 te. iMtttflsfta— IbfP 

te> El 3, 04, B9 5 (c^Lfc-X^T^l^ v h-r* h 

[0 0 5 8] H6fc*tJ:5l^ ii»»fW*»CHt, ^gff 
7K^©fi**bf (MODE REG. SET ADD.) 

K^^(l) 4 3<OtBA (RTEST) , X(jf^- 30 
X^(2)4 4^ (CTEST) II, tfcK "LOW" 

[0 0 5 9] ior, MfPBB4 latU* (MM**) 
v-TfT-^y (R. ACT) , M*7A7^7>{^ 
(C. ACT) tC*3^Tt> "LOW" u^/Utrfifco. J;ot, 7l 

[0 0 6 0] #cfc N KO— BBWSrlftWi- 

[0 0 6 1] H7I1 »jap[H]&4 1 <a-®B0«£^-f [eJ 40 

[0 0 6 2] H 7 J: 5 *H|»?4 2tty<y7 

7 02S 7 1 ^A^fCgBIS 7 2 LTSSi$c£ixTV*£ e 
&&7 2te > IgfeLRSr^LT^ifimffiV s s fCffiR* ft 
TV**. ISttRtt, ^ffl«S^4 2d5«StW(C»ig«t*ffi 
^<t#. /<y77BB7 lC0A*J*»SiJftK "LOWVu 
^ttifc^fe^o r*>fc*E>, ttttRHt, K^ffift 
M£fipo 0 /<y7rBB7 10>tti2jtt, ^^^@B7 

^11 A*f*c»*snrv^« 0 so 
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[0063] ^-r yfiEiB 7 3 <n— SBWMti: xfiM<o 

ORHK-CibQ. -tOM2A*«Cli > ^-Kl/^^r 
(l)4 3 0W*RTEST*AA*ft5 0 ^>fyf@B73 
l^y7rII87 1^ttlW{ "LOW" U-<yKDfc*, -t 
^fcb^CDW</U£r, UJ^RTESTOU^HCffiCTSE^kS 

ffl^RTEST^ "low" 
ffi^OU^U^ '<v7T&m 10) thtj % BP*>*AdS 
^4 2(cA^?^ix*7 L x hfS#<Ol^/M£JftCT*ft:£ 

®B 7 5 ^LtSMt^y- K 7 7 Jcft*$$hT 

[00 6 4] (pJ«{C^>r ??1bIK 7 4 leJBftlrSZIA 
*1^0R!h]BT*>^ tO?g2A*lfCtt. ^-K^ 
^*<2)4 4 0UJ*CTEST^A*SJxS 0 ^ 
7 4t*t ^'777087 l^ttl^J^> "LOW" 

t<OHJ;frO W</u£, ffl^CTESTOl^/Mcjfc 
CT*{fc3*5 0 ffl*CTEST# "LOW" W<yU<D 

££\ tOfcjb2j<Ol^/u£, /<5/^r[HlB7 l<Dfcti*K 
fiP*>*MfMB-?--4 2lcA*Sti5r^ hft*4> W<yWCJ$: 
CT»k*** 0 >W yf@B7 4(Dtb*«:. h7^ 
7 r h IsllS 7 6 £4f L T«l*tt*tt] A-/-K7 7K 

[006 5] h7>^7 7 y-hlHlK7 5, 7 611th 
-fix. «*CAEfCJ^«LTSVMCft«6«j^a|tiir5o 
fttCAEtt, *7AT*T4-?m£ "HIGH" U-</Wi: 

**m^-T*>5 0 

J0 0 6 6] roi54H»cJ:9, UARTESTtt. ^7 

7^^^ ^a^KMmtj-t&ay - k 7 7 

[0 0 6 7] ftjc, 

[0 0 6 8] ^^ir— ^>^«^^ft*aF*>— 

>r > ^ (D-^sr^-rsKnia Tfc * Q 

[0 0 6 9] m8{Z7fk-t£ *r^-^y^ST.l«C*J 
V^T. ^Dt^DRAMfy^A'y^-^^t 

[0 0 7 0] v^st. 2{:ioV^ N styjjr—i? 

>?£tifZ s ?'y7 > $: J rxh-i-Z 0 Z.<D^* Ml, ^^^r 

^hTfe* 0 ;r<7)x;* Mc*^t M ^a : *IL ,, <t*J6Br* 
*tfc»^ (OK) , -tO^y-ir-^ttttSiUTttlWS 

[00 7 1] S*f(C w i«K$hfc»^ (N 

G) , t^7^~y|j:^K7xl/^ > h(Ci^ 
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*V\ *>-5VM±'>nc-r^.54i-&<k*lJ»f^lxfc*^ (N 
G) , *©^y-ir— S?tt, fcixfcPF&i LtliOft^ 

[0 0 7 2] &l£, *-r yT'ST^fC^T, <£fflin"tB& 
7^7iW > hfcJB^T !) y>^>->^a^7 A$r^f 
3. rtO&, ^r- 5'7*ST.5(C1*3V^-C, J^^y-^B 

**«r3;h.fc»a- (OK) , W<?4—i?tiM&kL 

[0 0 7 3] Sfcrfc. "*&*■?" £*IW*ixfc*fr (N 
G) , *<B'<s"7— S^tt. fc.J:x«^FAi: L-CffilOa^ 

[0074] retell 09jHft»«i(C««^*i*e 
«BSIIfc:J:Jxtf, *»TKV^fl», XlJt=i>hn-A, 

— M**:^**!.**— Kvsfcaa^a, 4 4Sr^«-f 

MB 8 ic^-r J: o tt-rfy *-V^?Vka>^%»$i*/->r 
V*fc*S^-C, JFA«r**-C* ****** «K 

[0 0 7 5] El 9 II, r<OJ!W(D«30 

[0076] Bi9(c^-rj: m2<r>mmmm&Wii 

^•(l)lis ftfin—r* hffl$J«ElK4 l-l*^m^3$ 

[oo77] mc, wmeiK 4i-i, iH^iais 4 1 -2, 

[00 7 8] >- h-T 1 ^ h (n— ) ] El 

[0 0 7 9] *-f, 9\-MT Kl^OlE^-g-fcHt (MODE R 
EC. SET ADD. ) Sr. T^T * U /■ > h 7 7. h -t— 5 
*j, JEfin— f-7 h^e-Kt-r-So ATJ^V' so 
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K£-=e— KU^#tj» Mf-f*>^ (MODE REG. SET) 

r*tl£J:9, ^— Ku^^ (1) 4 3 0?ffl:7j 
(RTEST) 11, "LOW" W</U*»e> "HIGH" l"<yH:I 

[0 0 8 0] wCOS. A*J^-v> h'jJSn — T*7-<7* 
(R. ACT) irttS. r^irirttc, f&H»[s]g§4 1 -lOtii 
* <*JMt*(l)) II, "LOW" W<yW*»fe "HIGH" U"< 
/KCS^-T-S. CtUCl 9 , TL^n— S^blelK2 4 
II, JEftn-fcaWBttldSttteS**. ^2 COH 

UHStt-eH:, ©J»(h1K 4 l -ironic (Mfp{g*(D) 
II, *7A7?r^ ^BtlCfc "HIGH" U^i<CotV> 

[00 8 1] O-iT^WV h77 h (* 7 A) ] S 
1111, 7>-^7'^U>>'hx^ h (*7i) B#<75— «)f^ 

[008 2] *-f , ^SBT Kl^CDM^-g-fcHt (MODE R 
EG. SET ADD.) ^^Tai Up« >• h-^^ h^e— 9 

yKH-KV'/^ny (MODE REG. SE 

T) -ntcit). ^~ Kl^i?^^(2) 4 4 0tiJ73 

(CTEST) "LOW" U^<yu*»fj "HIGH" l-"<yKca 

[0 0 8 3] C<om, AA3v>Ki!*7i7^7 v ^7' 
(C.Aa) t/jr-5o -ixi-htJc, «J9Pls]«S4 l-2<?5tii 
^ (®J^Hf^-(2)) 11, "LOW" W</\st>*b "HIGH" 
/H-iS^-f-So w*UCfc*K 7C«*7Afi§^t0K3 4 

MWIbIIS4 i-2cotti73 (©J»m^-(2)) 

IS, *7A7^f^7'^ICfc "HIGH" U^/Uir/io-CV^ 
Tt>^V\ ftjimt -£(2) #fc*>*ff fct^tiTi: 
So-ffitt<b08 2 4 ^ftiBESn-Cv^j:^*»(b-Cfc5„ 

[00 8 4] [^•^T^U'^ > h (a— &7J 7 

A) ] Ell 211, ^7xWyhr^ h (n— &$<7 
A.) 8#ro-ftj^J5r*i-fijf^Si^!g|-e$>4 0 

[0 0 8 5] 4-f, nSUT KU^(0*a^-&to-ti: (MODE R 
EG. SET ADD. ) Sr, ^^xU^yhf ^ h*-K©v 

KSr*— KU-^^tj; K*-f ^/W (MODE RE 
G. SET) <b-f£o Hlsis^fr (1) 4 3 

COUJ^l (RTEST) , KU"^^(2) 4 4<OtB73 

(CTEST) H, ifclC "LOW" W<j\s1)*h "HIGH" 

[008 6] A7:="7> K^n-r^-7 i ^7' 

(R. ACT) tttZo r Htttl-, ©JtfllElK4 l-lOtti 

■h ow«pft#(D) &t5Sj«iEK4 i-2wm?3 (»Jiant 

■9- (2)) II, "LOW" U-^^A'b "HIGH" W^HCS^-f 
5. znicl 0, JtSn-«tt^lHlK2 4ll7Cgn-4r 
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[0 0 8 7] £ A^3vVK^7i,7^ 
7^:/ (C.ACT) fcfcfco ©J»IhJK4 1- 

20ffi^j (ffi*P«*(2)) » "HIGH" UX/U-efc*. rjx 
l-<fc !K ft*#5.AetSftigK3 4 ft, Tl^^^A^SS 

[0 0 8 8] [iiftftfH El 1 3 I*, ia»»f^«F<D-l(i 

SfcTKli, 010, Hn, El 1 2 (Ctj^L/c^^Z^ 

"CfcSo io 
[0 0 8 9] ■ l a fc^-ft 5 {-> «*»fWteH:, * 
SBT Kl/^©a*^fe* (MODE REG. SET ADD.) * 

— Kl^^*(l)4 3^>ffl^ (RTEST) , &^-KU 
^>(2)44(D|ilA (CTEST) 13. fcfclC "LOW" U"< 

[0 0 9 0] tot, M0MsI&4 l-l<Dm^3 »l»f|^ 
(D) &(/MffllaIB4 l-20ffi* (2)) I*, n 

—Tfv-j-f (R. ACT) . M^7^r^f^ (C.AC 
T) {C*5^Tfc "LOW" W</u«:«o 0 tot % 5lf n 20 

[0 0 9 lj »J»I5JK4 1-U 4 1-20— EK« 

[00 9 2] Ell 4 12, flM9PISUft4 1-1. 4 l-20>-0 
K^IISr^-riElKEI-efe^o #*5. Hl4i:fi^T, 07 

[0 0 9 3] Ell 4{C7jkirXo^ s<ry7T&11&7 \<0 
ffl^tt, x>f yfM8 3-0*1 A*(cSfft£JlS& & so 
fcKi, i/^-l53K8 4(OSi AAfcj^Six-c^-5. 

[0 0 9 4] y^|5IK8 3<D— iKMttZA^llO 

(1)4 3 0ffi^RTEST^A*StlS 0 :y ^[hISS 8 3 
VZ'<y77M?&7 l<D\&t}fr "LOW** l/^O^J, ^ 
Offi^CD ffl^RTESTtOl^/WCjfcCT3tfb£ 
itrSo tti^RTESTri* "LOW" U"</MBfc# x -to 

So 

[0 0 9 5] vT-m&B 4<D—\sl1&mn-A 

(2) 4 4<OU*CTESTa*A*$iX5o 3^08 
8 4 /^77BB7 lOtttfjrt* w L0W M 

O^f, -t^fcti^jco W</u£, ffi^CTESTO W</Wc/£: 
UT^bS-frao Hi* CTEST** "LOW" U~</K73 

fiP*>^SMS^P4 2{CA*$tV^T-^ hfl^U^KCIt 



16 

(2)-e&s 0 

[0 0 9 6] 9*^2 ^^te^fglC^Tfc, & 

* h^— KflHry h Six**— 4 3 , 4 4* 

[0097] »2^*KijB»cj:*Ltf, mw&* 

7E«n— ffflf&JWf^(l) fc^**?^* h 

[0 0 9 8] [f||3 0Xlfe»tt] Ell 5tt. rcD^W^) 
-/u *,?m-C3hZ> 9 E! 1 5 IC^T. EJ9<t*a 

•tzia&ia'i&mcn&mtt^&ttu sit. s*ssu» 
[oo9 9]^i sizTF-rxoi^ fg3<omtemm*m 

ffl£>^— KV-^^(2)4 4&WmLtZZf?&>Z> 0 

[0 10 0] ~<D£ 9 lC-(DftWl±. TCSn-^^hffl 
OT-Kl/^(l)4 3t, TlS^^^t-^ hm<n* 
- Kl/^ ^ (2) 4 4 t Sr^tt-en 1 oco^ ^{c^ 

fi°-T^ hffiro^e— Ki/^x^ (i) 4 3co^$- 1 ocd 

[0 10 1] ifc, S*f^5LS*5^-r^ hfflco^-- K 
^(2)44 tf>^£: l oo^ s/^dJBfiKf-s i5(: 

[oio2ia±, rco^Bj*. mi-m3^3i2fc^j!s 

[0 10 3] fcfc*.tf*l-«3^)*lS»«-ett, ^~ 

i65ROM (PROM) . m^WfCx-^^S^^/ 
^5fe*5pj^g/^ R Q M LEE PR QM ) , ^5V>|^r3>7^ 
>*S:l6ift«*S^5. i/^57>fta-X/j:^ 

[0 10 4] Ku*BtM6Btt, n-r K 
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[0 10 51 SJ^ft#{CJ;oT, JESn-fi^fc 

0g§ 2 4 s 8.VK&*7J*1SMt\Bl1& 3 4 £3£ffiiJ#Uce 

tfci65 N tMWflr#liJ:oT» 5i;«o-fgtt^lE]K2 4, 
fi.U ? 7Cg*7^St4Yk@K3 4^*-f»c s TC^n-. 

[0106] ^<D&wt>imm£tiz>*m-ftf£.fem »> 

[0 10 7] £<bKDRAMJcKB<b1\ fciitfSRA 
M, F RAM> E E PROMf , X^T=- > h 

[0 10 8] 

h^#S^»{*:|Et&J6E£&i8re#.5 0 20 
[HBcoffim/iiaW] 

[El] Hl«rro^OD»lWHife^(c^S*^ 

[EI2] B2ll*-Kt5/ hmZSLW-rst-axD®. 
[El 3] El 3 tt:;*-^^ u-y > h-T"^. h (n— ) tirom 

[04] 04li^7xU'> >- h 0*7^) B$<£> 

[EI5] EIStt^-tTicU^^ h-r^ h (n— 
^) B#«0»f££^-fl!)fftfcJfiJEU so 
[El 6 ] El 6 ttiMttttft^attf£*7i%rttfmfl*a. 
[El 7] El7«©J(«lHl^cO-|plK«iJSr^l5lKEI„ 
[El 8] E)8»3^->$— i?>'?'&*&.&&fi'— ir>-xff> 

[El 9] EI9«rW^<om2(D^iS^{C«5¥^ 
latg^grofll^Sr^rT'n y >? El. 
[El 1 0] El 1 Ote^^T'^.U-p' > h-r^ h (n— ) B$ 

[El 1 1 ] El 1 ltt^^T^U* V Yt-* Y (*7A) 

B#tf>||jf££^-fEf)fm^EI. <o 
[El 1 2 ] El 1 2tt*^-T^l'* > b (n-&* 



7A) B#roibf^?r^-rS)f^iK»El c 
[El l 3 ] El l 3 l4ii«idf^B$oitjf^Sr^-rib^St^ 
El. 

[El 1 4 ] El 1 4 \*&mm&V)— @g&0il£^-f 

[Ell 5] Ell 5«rW5l^wm3ro*ife^f6(C«5^ 

[El 1 6 ] El 1 6 tt&3lW¥##ffi»lJ6E<rc«fi££*-f 



1 • 




2- 




3- 




4- 




5- 




6- 




7- 




8- 





1 1 -JESn — K9>f '<EMK 
1 2— JC*y— K#i£, 

1 4-3C«^y h«#> 

2 i-.^o-r KU^Ei81, 
2 3 — n— T KU^ltKS§> 

2 4-3CfiD-ffitt^t|p|K, 

2 5-JC*n-««Efl|«B % 

3 l-5FA*yAT Kl^ieS3£fi. 
3 3-*7A7 KUXit&g. 

3 4-JC«*9A»ttftHK. 

4 

4 l-l-/ifn-f^ hfflSlffllElK, 
4 l-2-3Cft*7^ffl<M»EH8, 

4 2- hJB*«*B^ 

4 3-5iSn-f^ hffl*-Kl/^#, 

4 4— 3E*#9i^* hffl*-K^^^, 

7 1 -^77701!, 

7 3. 7 4-*>f yfBK, 

7 5. 7 6-h7^77y-h@», 

7 7-HJ«i»fflA-/-K, 

8 3. 8 4 7fiB. 
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